The temperature dependence of human erythrocyte transport of phosphate, phosphite and hypophosphite.
The temperature dependence of the erythrocyte anion transport protein (Band 3 or AE1) mediated influx of three nonspherical substrates, the divalent anions phosphate and phosphite, and the monovalent hypophoshite, were determined. Phase transitions were found in the temperature dependence of the influxes of all three anions. The 95% confidence limits for the transition temperatures were: 34.6-38.1 degrees C, 7.4-9.1 degrees C and 6.7-9.7 degrees C for phosphate, phosphite and hypophosphite, respectively, while the critical influx rates at the transitions were 29-50, 64-102 and 26-58 ions/s per carrier, respectively. That the critical rates rather than the transition temperatures are of similar magnitude indicates that the transitions are related to transport mechanisms rather than to thermal protein conformational changes. These critical rates are two orders of magnitude lower than those reported for the self-exchange of Cl- and Br- (Brahm, J. (1977) J. Gen. Physiol. 70, 283-306). The critical rate of monovalent hypophosphite is similar to that of divalent phosphate and phosphite, but not to that of Cl- indicating that this effect is mediated by the structure of the substrate rather than by its charge. The disparity in the rates rc at which phase transitions occur in AE1-mediated transport of spherical and nonspherical anions indicates a difference in the interaction between the two classes of anions and the protein.